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Abstract 


PURPOSE:To provide a semiconductor device and its manufacturing method capable of avoiding the 
decomposition of a reflection preventive film having stoichiometrically unstable bonds as well as forming a 
highly stable fine pattern. 

CONSTITUTIONS reflection preventive film 12 having stoichiometrically unstable bonds is formed on an 
underneath substrate; a protective film 14 suppressing the change in the optical requirements of this 
reflection preventive film 12 is formed; and then a resist film is formed on this protective film 14 directly or 
through the intermediary of an interlayer film so as to be processed according, to a specific pattern using 
photolithography. 
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&«uhr * ff aw *xs £ , 

^ - > tC^JDX-T £ Xg <h , 

[19*312] ±ES»WifcJR^ Si. O t Nx at 
0£**fcv>£ft) T»fiE^nsBI*9IlirE*<0*W 
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2 

Bo 
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ffl$nS7*h'JV^^77^— S«(C*ViTtt, xt- 
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[0 0 0 4] fc*3. 0 2li, y'Jn>SfiO±i:l/yX 
(XP 8 8 4 3) SrJSKU UiSX hK(0»ff fccfc 

40 te, A = 2 4 8 nm©KrFSfi]|l/&, *r/H7i: 
*3^Tte, 03 \Z^-t£o\Z. &&ffi\Z\$t&?Wdh&& 
S-T^o ^JA«, ^'Jy'Ja >¥r<Di!hffl I n 

l/yXHRRP4i*L&B, U^X h 

-^£0, dbffi I n±OP>?X hKi?tdri2 -^nJEt^ 

[0 0 0 5] l/yXMBfl:J:D*ft5 

j»*«5jB»^gJt5::i:(CcfcSU^x hi-K^^n^* 
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[0 0 0 6] ^WtfxA-f XfPKWrO^* HJ Vi^77 

t;:± 5 %T£>£><, c:co± 5 %(OTfS»a*3S«TSfc«) 
fete, £fiS»*tBffi«a*&ST*S. EMfcl^xh 

^->cd^££®j (»») =£^"T. B4^5MeM«t 
^t*, /ct^liO. 3 5 tLm)V— JV&Trt'f 7><DfE9l£ 

ott^^ - testis. 

CO 0 0 7] 

T^*KBj£&JRS'y+M' K 0fc£*.tfW-S i) > & 
JK (W^LtfAl-Si) . z/Vny&ttn Gfc£*tfF 
o 1 y-S i) ±0«n&S»S&lh»»ibT, S i 
C, S I Or , S i i Oy Ni , S i i N T 

C 0 0 0 8] y^/^Xftmm. mzO. 3 5umKTW 

^-r>n>^h (sac) soasMitJiot^ 

(fci*«W-S i) > y"Jn>*tfS GfcfcAtt, P 

0 1 y-S I) Sx^^ra^iK-fcOaMWI^B 
^JSLTtK. 

[ 0 0 0 9] iB»^&JH^UU--f H («;t«W- s 
i) , yij3>»8» Po 1 y-S I) _h 

Id, ^^X^/^->^Mt^^f:^^TH S 

1 Oi , S 1 1 Ny , S i i O y Nt RftifTflWcSn 
^^JWEcitm^, Uv* hR<z>T8S£*RT*;z«fca*, 

[0 0 10] td^, SiO, , Si t N r , Si t 
O y N, Rtt, ffc^MWfcJLT, $t^!T^^. 
-tO/tSft, SiO, , SI. N, , SI, O, N, R& 

-fey hKftRtt^aSRiSK:, -e<DdE«»*a**^£, 
ft) , s#tK±j»*^*n, $$lts^;^->£^ 
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[0 0 11] #389!MU ±E^fStC«^T7S:^n, ft^ 
[0 0 12] 

70 li (3 6 5 nm) S&^-tMJ: 0 fcJBifcfi©^ M*. 

Kr F, A r FX^yTl/ — if — £:3£2iUcffiH 

[0 0 13] RWRifcK^ftSKKL-Ttt, ETFO^a 

(I) ffi*fC^*&*SK»<Ol^>?X NC0RJ»fc*fb, 
20 K»KjhR<Wfc**fr (n, k) £iitt»K:SEffc3tf 
GfcjEU S*tW±R©R*ttHftUT*<) feBOl/ 

[0 0 14] (II) ±12 (I) -C*8S)fc#U^ hR<Z> 

u c©*a«*K«toia«sn«5t**fl=ft, (i) 

K^V5T«»&SWWjhRoRJ*fcfe^S*^*fl= 

(n, k) <fc-r<5. 

[0 0 15] (III) SWS&±ROR»*JCftS-&T, 
^ ±12 (I) , (II) <3D»fP**DigbffV\ KitRrihR 
<0ftRj»fc»f *#*a*fr<0**«* (n. k) 

(IV) ±12 (III) -C»6nfc«a*frCD3t**»** 

■r**iR©»K<osi«&jhR*jivim-r 0 
[ooi6] m^#ilt, *»M^v^n 

«K»RifcR©flJSW*fl=ft»*r*±E^R (I) - 
(IV) tc-^T, ±0**65»cK§B-r-5. 

[0 0 17] ©l^X h£T»*«£<DWfc:, KWHFJk 
RARLfc&SbT, -e-ORJPSd.M , 3t*«S*n 

irl , k«r] h^Z)* 

^MI»±RORJ?$d 

.n ^KLTn.i , k.n 

j«^*^-6Uy^hRcD»iR3e*»4*ftrs. -co^l: 
50 [0 0 18] ffi4S©Sa-3fc l^f/X hRiPd m fC^V^ 
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m&mmzLT. a/8 n P iwiwT4^wt::*rbT, <3> 

3 (H6-H9lt S»Bjtl)lt2 0nmtaj6U 
h»J¥*&* 9 8 5 nm, 1 0 0 0 nm, 10 1 
8 nm, 1 0 3 5 nmtL^S^t) . SA±\t, ± 

se^s (i) kks-t*. 

cooi9] ®m6~~m9<z>&4?77<D&mmmz, 
. c:nti±ie*a (id kbest*. 

C0 0 2 0] ©*{C, R»Rjt«<Z>R»d£Btt«fc:X 
{fc£i±T, ±B®©<5>Sl»0iE-r. fetx.«^SJOX^ 
^^©^Ttt, d = 2 0 nmtl/T»ffS:fTofctr a? 

d.,i , 3t^*n.,i , k.ri (D*ft£#5rc€r*. 

^ntt±E^a cm) kks-ts. 
[0021] ©±ia®T?#fib&Kit»jtj«oi(»&'r^ 

£&ft (Rj£, 3fc¥£R) £«£-r££5£:R<z>MS 

fc«fc0, IV^To cnBfS (IV) fcKMiT*. _fcE 
^ftte, ^rTcoSS, 4TOT««S(:»l/T, HIM 

[ 0 0 2 2] ±32 (I) - (IV) co^ST, *S59Ifc« 

*wi/fctu5, *ea^un>, *«as/u=i>, t 

^t^SWM^bt, Sli O, N: KSfcttS I 
[0 0 2 3] Tfctoft, *«»->'Ja>, #«S»S/U=i 

±©S»BitatLT«, n=l. 7-2. 4, 
0. 9 0 (#£L<te0. l^k^O. 6) (DTt^SS 
Sfl-rS*««, S i i O t N, I (*3fH£^ 

SLTt><kW SifcriS ii N, R£, 2 0-3 0 0 n 

[0 0 2 4] fci^ti, S ii Or N« R (*3tH£^ 
tt2»«^*0, Six O, N, :Hi«l:fcft;t^) 

010 (A) , (B) tC^-Tct^tC, £SREJ?<D& 50 
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ffl^*»&K:tt, n = 2. 12, k = 0. 54, d = 2 

fC-TS Sfc, Al-S iSfi^TjfeSK 

tl/T«V^t#l:H n = 2. 0 9, k = 0. 8 7, 
d = 2 4nmOS*«35ifcR^«aTftD, 5£ffl62S*£ 

m^Jg-gicte, n = 2. 0, k = 0. 5 5, d = 32 
nm©S»B±R**«aTr*D, ft«£SB»**«/MHfc 

[0 0 2 6] cn^CD&ftCDS i * O t Nx :Hg^ 

±, 7;^->'j3>, ¥«ft->U3>jtk:*RU *n 

L*:«§m£, Hi 1, Hi 2, HI 3tc^-To ^n^H 
11-1 3 C^tct 5 IC, 5®^/££:ft(7> S i , O 
y Nx : HR£, K»BlltR<fcbT/8V>*££T* ^ffi 

[0 0 2 7] COSii O, Nx : HSU 

T- I h;i/»*f^SW6^fe«k3(C, SirO 

y n, : Hm*f&mmzT--)i>mw{stim^\z\z, y 

— — ^fi£**5 0 or«±fc:fc*<h. Six O f N, : 
HR<Ott-&ttIBtt. *R«aoie^«!Bttt»4oTb 
S^Tl^utA^S. Six Ot N t : Hl©^ 

tt»}&*SEft;-rn«, ^o«co^*ftfe«{kUTU* 

[0 0 2 8] tct?, ft;^*a»WJc^Fft^ftS»SSjhR 

C0«a«:H^fc«)lC, -€-<DS»KlhR<OJbfr»aR*^ 

RR©«R«ffiD«iS!iafcJ:0, E»»ifcRCD3ft*»tt36* 

[0 0 2 9] *5S^#O^»tC«fc0, ^co^i*««iab 
>t. ~TUt)t>s RM®±mtLT<D$ I i Oy N» :H 
RcE>HS^«»*«Attlr^fc*fcf4, lRR±fcft*MW 
(CScS^tR*, Si, O t N, : HRco^RtiSt^g 

*aTo«*TdaRUT««RtuTfflv^n«Av^ 

[0 0 3 0] izJVyJ^-i >u>9 2 hftfSSfflVs^t 
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7 

BEJB<Z»£***©*3S»tt, n=l. 4- 
1. 7iST*5. Lfc^oT, Si. Or N, : HBI 

f^7XTf^X (P-TEOS) ffi(C«fc*Mft^U3 
>I$3 0nmMU -^CDgir, HM«tUT7 2 0 

■ccoricKiaaT^^-^ (lp-teos) mz&zmit 

is U n 1 4 0 n m^^ttlH Six O 

, N, : HKcr)XK€:ll6<c:td«nIl!B"T7*^. ^7Xy 

[0031] ^**»K:^««a:je'&**r 

HR£ 7 th'Jvy77^ -mz£ V mfe<Drt*—>\z 
[0 0 3 2] ±ES»B&Jh«^ Si. O, N, (fc*: 

±itbTOS ii O, N, KSfcttS i, N 7 Ktt, 

^&-&£f#X<h (fciittfS IHa + o 2 + N 2 ) CO 
*«S i H 4 +N 2 O) (Og^#X££^T/£JR-r£ 

[0 0 3 3] SftKitRizUT^S h O r N, R£fc 
\$Sii N y Site, CFa , 

CHF 3 , C 2 F 5 , C< F* , SF 6 , S 2 F 2 , N 40 

tt£H»;fcR I EfcJ;9, &%\ZJ^y3 L >¥'rZ)Z.£fr 
T^So fCRIEIt *52 P aSSOJBE^TT, 10 

-l o ownm<D/^v-&mtxftozt&ft£ u\ 

5-7 0 SCCMT»S^^tf*LK 

[0034] iCfiswR*^ ^«>«ajn±K:»«an-5 

*J*$n* L^. ««RC08lff«, 2 0-2 
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iaaT*Ran^^i:*«»*i/^. ±e« 

[0 0 3 6] ±eK»R±lt«fflH, t>l/<ttS»W 

MOS h^>i^X^coy— h*K<Z>±£, S 1 1 Or N 
ft, ztt0£**fcv>£*) T«JSSn3E»BjfcR*« 

[0 0 3 7] 2 TJPffi 

K(r«jGK$nfc3>^^ h*— j^abr, TJBEJ8JB 

»E*S©«ffittt, SiiOy N, (&S:U xteO 
S^S&V^ft, y»0*-&tP^», zfiO^r^S^V^ 

[0 0 3 8] 

[0 0 3 9] jqggll 

CO^lSWtt, \m (3 6 5 nm) , i&tt* 

n<fc0 fcS&gcDT^ KrF, A r FX 

[0 0 4 0] *S8M«|C!>4 £ W*§UB*fttt. 01 5 \Z7jk 
•t£?\Z. fr£.?L&W, W-S i v^JU- 
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[ o o 4 i ] m i 5 \z^^mw\z~3^x i $$M\zmw't 

3. HlSli, S R A M & (!: <D¥*#SH*»aT*I 
[0 0 4 2] M#M2 £LTti, U n > 

#RM*4a*»ja«ns. * j p»iBflR*4tt. tt^tf 

[0 0 4 3] ^IC, H&BkR(D*ffil;:, fci/UiC 
VDft?, #US''Ja>R8£j£R-rs. #U^U3> 
R8 cD^Mfcte, fcixBCVDSt, ^>^Xf>'> 
U^IM FRl 0£j5£R"T*. cn63SU->U3>R8* 

[0 0 4 4] **«S«"C^ #U>"y:3>R8 43<fcZW 

fca&fc, -^co_tic, SiTSttKitRl 2£j£R-r£>. S 
«S6jhRl2il/m n = l. 7-2. 4, k^O. 
9 0 (ff3;b<t40. l^k^O. 6) <03t^aS* 
T^Sii Ot Nx :H1^ 2 0-3 0 0 nmoc>RJ¥ 

[0 0 4 5] Si! O, N, : HBH 4>/&< ifev'U 

Bt-r«2lfc^T*S. ^CDK^ ¥fr¥«t^ 

^7XVCVDfe ECR^XYCVDS, fcb<te 
/H 7X E C R^XTC VDS^W U T-f^DS 

(fztX&S I Ha +O2 +N 2 ) (Dm&XX* &fc\* 
is : ?>m#Z>t&#*:&t*j}Z> (fztTL&S IHa + N 

fti'&fflV^Cli^T**. Six Oy Ni : HRcdjS 
RS$<Z>i&flEW:* WirfaS^n^Vi^, fct^3 5 0- ^ 
4 0 OtT^^c 

[0 0 4 6] **JSOTTt4, Z<DKm®j±mi 2 

co±^, «aRi 4£j£R-r*. c:co«ai«i 4fs, * 

ftlCHSSn&^a*, fciixtf 2 0-2 0 0 nmT 
4H fMMUftWK^F^ettS I, O r 

n. : Hm-?mf&2nz>Kmffi±m 1 2 <wfc¥ft#<©£ 

Yfc=£«l±-r*fcAa)K"C*0, fc<hA«* 5 0 0tKT 
0# Ri&*-C C V D ft «fc D «R 3 nfcRfls -> U =r > 
R. ^7XvTEOSSifctt*7>TEOSSlC<t0 50 
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R 1 2 <h#1SR 1 4 £14, B— C0i£«8B£fflV>-ndcR 
-f 

[0 0 4 7] ^<D&, **jSWCtt. *7-fcs/h»fcR 

y vy^^-sni^fT^. 7*h'jy^77-<-i:ffl 

^*B3Kffl#£UT«:* IIS (3 6 5 nm) . 
n<ke>*fiifcS<Z>^ TzLXtt i KrF, Ar FX 

[0 0 4 8] l^XhReDTBflJiC, &£#t&co^>^ 

*»4, EltRihRi 2fc±DJUfffc»lW;&*u S&*8&-? 

KihRo*4fe*frJ4, fi«E«B»*ft»iM"r*J:5lc«« 

R**ta&«RRi 4t±o«nwanTv»soTr, 1^ 

[0 0 4 9] ^CO^, iOI/y^MI8S77?tLT. 
*7irs/ hR{tRat«HRl 4. ^fcfg&itR l 2 . 
^Xt^^'JIM HR1 0 43<fctf#U'>Un>R8*JH 

WS&JhRl 2 <hLTOS ixOr N, : HR«* CHFa 
, Ca Fs , CHF 3 > S2 F 2 *0^ft<tt>77 

R I EtCJcO, ^fifcXy^^TS 

[0 0 5 0] ^rCOWi. **lfi«TF4. LDDIKOV- 
X- h>^f>««*»St5fc*l:, NMOSh7>y 
X?88*J;tfPMOS h7>^X^««<Z)*n?n 
fc* -f*>aA£ffV^ tt«*(0=F>B*tt«» 1 6 

[0 0 5 1] *^MM-C\t* i « (3 6 5 nm) ^fe^4 
*n*0fcHtti<«e* «AK1«, KrF, Ar Fx 

IB. ft**lfc»fc5F*fe*»-&**'r*K»B&±Rl 2 
*fflV>Tfc, gES«E5li:Rl 2 ±fc«E»B&!fcR 1 2 CO 
RK**KSii:^:^«aRl 4 *ffl^$CiJc<t 0, A 

fc, CC0^aRl4F4, t7ty«ftKil/Tt<0* 

[0 0 5 2] *^SSW<D(SSR1 4\Z£Q* fc^M&W 
lC5Fft3e^iB'&ft*"r*SJtB5±Rl 2O**ftff<0* 
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ofco m 1 6 \z^t& o \z. ^r, *>^x^>->'j-tf- 

-f 1 8_LtC, Si. O y N, :HR2 0£J5£RL 

3fc. Six O, N t :HK2 0H /H7XECR^7 
X7C VDffi£#]#U T-f^OiS (2. 45GHz> 
&m^T. S i H< +O2 +N2 OS-&*X*fflVi, A* 

3 6 0t:T»-3&. 1« Or N, 


(7) 4$B8¥7- 
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* [0 0 5 3] ClcoSi: Oy N» :HI2 

— <Df&m&m-r* 4 2 o^co^jkmst, 

0, Kfk'>U3>K2 2S1 7 OnmjEKK 

RA&CDELL I ->X^A) *fflHT»[:£ 
1 tC^T, 

[0 0 5 4] 

«1] 


2 0 17 16 

Q<D±\Z. m 
CVDSICJ; 

i^lfSOP 



m & 

(mm) 

■Wbi/y 3>K2 2 
*KK2 4 

Si. O r N. : HR2 0 

-0.022 (WK) 

-1.19 (»fti/'j3>) 

-0.060 OK-fK) 

1 7 C . 5 
0.0 0 
3 0.3 


[0 0 5 5] *1 SStH K{fc'>U3>Bt2 2£ 
3fcW:Si« Ot N, : HR2 O*(0zIW H©*^ 
MBR2 4*co^ft'> 1 J3>o|pJ^^U, ^r-T^X 

KYfcv'U 3>R2 2*3<fct£S i« Or N, :HR2 

[0 0 5 6] £ 1 iC^Tcfc 5 \Z. ±m&ttrS ix Or 
N, :HK2 0CD±fC, l^fty'J 3>R2 2 ^Mtnii? 


y Ni : Hi 2 0CBSHte&£^££*b-fr-$\ ^C03t^ 

[0 0 5 7] :ni:^L, 01 6 \Z7R-r&{£z/Vn>m 

20 2 2£7 2 0t£DLP-TEOS StM L Jt£W«, 

[0 0 5 8] 
[«2] 




SSJ9 (mm) 

Wb->U3>K2 2 
^fflK2 4 

S i. Or N, :HK2 0 

0.054 K) 
0.488 (RWt^Unv) 
-53. 8 (itt< F) 

17 7.2 
3 2. 2 
C. 4 


[0 0 5 9] ^2 IC^-Tcfc 5 \Z, . Kffcv U 3 >K 2 2 £ 
7 2 0'COLP-TEOSfiT«RL&»'&i:H *PJ1 
R24 (fifiE«) *13 2. 2 nmSfl[*dcStl, Six 
O f Ni : HR2 0 ©KH***«HcJEft U> -t(05t¥& 

[0 0 6 0] iLCOC^te, MEB14l:«tFT»IR 

£fESltEI<hLTCDS i . O, N, : HBtOitOSBtSn 
SSRRtl/TH 5 0 Or^TcOMST^K^n^C 

**«SW"CH, HI 7. 1 SKaVrJciK:, 35lEiRfl 
3 0tS2E8S3 2<h£=3>^h*-;i'3 4£IIL 

[0 0 6 1] **Jfi«"Cli, B 1 7 Sc^rf £ 5 mi 

ojbie«»3 0 ttez>mmmv>±\z, sr. 
ic^^^tfKihR 3 8 £/&Err*o 50 


[0 0 6 2] £ftSo±SI3 8 tUTH n=l. 7 — 
2. 4, k^0. 9 0 (£?£L<te0. l^k^O. 
6) ©ft^tSfc^r* S i x O, Nt :HR^ 2 0 
— 3 0 0 nm<DR#-7ffl^S. Sir O y N» : HR 

CVD6, feKI^HJXECR^XTCVDS* 

tfg*£$tf#X£ Otitis i H 4 +0 2 +N2 ) 
(Dg^^/X, f-fc5Sv?>*:#Xt£**$tf#X (It 

tAKS i H4 +N: O) (DM&Jixt&m^T&m-? 

, Or N, : H»(DSSm<ommt, ft\Zf&feZtlte^ 

tzt?L\i2 5 0-4 0 om^ 

[0 0 6 3] **Ji«Ttt, £CD£«B&iblS3 8 

0±iC, RSUB4 0*i£Rr<B. C<D«SBU O^Rj? 
te, ftKHJgSnfcVsa*, f:^«2 0-2 0 0 nmT 
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(8) 

13 

ft* 2 0-5 0 nmSai:»<tt)a 

. : Hm~?m}&2ftz>&$tV]±m 3 8 (DUt^t^omit 

fiEKISt C V Dttfc.k D SiSntltftS/ U ^ >R. 
y7X"7TEOSS^fit7>TEOsai:«tOM 

8tBaiR40iH 1^— <0JSRKB£ffl^TlSR-r* 

[0 0 6 4] ^ISWTH 0CO± 20 

tjskru hio7t Hjy^^—jnxsfr 

i« (3 6 5 nm) % S&tt-tnJ: D fe«**C!>3t, ft 
tx.fi IE KrF, ArFX*yVl/-1f-^^ 

[0 0 6 5] 1/yX MoTSfllt:> &KUttCD^>^ 
Xo-^UiM KRfc£T*J«;Sn*Sie»B3 0t 

±m3 8 iCcfcosjftca3$!i$n, Sf»flE"ca«e^^-> -a? 

[0 0 6 6] £OU^XhR£^X^£LT\ 
S1SR4 0, S»B&±Bt3 8*itfJllEil»3 

->fcimx^nfc^i6E«lJi3 o£#£. *<o«, 

&iwm»»R3 6&£zf&mm4 qcd± 30 

2Wu »(ClE3tSnfe^^ «SR4 OiKH*<Wfc¥ 

p-TEosai:iD«isn«ft'>'j3 >rt«j5S 
an*. ccD^2@wje&m4 2<o&mismzmfc2ft 

ftt^.a8 0-2 0 0 nmilT»5. 
[0 0 6 7] **Jfi«Ttt, i!^2lTOifcI 

4 2©±i:, Vy^hl4 4^t:>a-hS^^ 

Kb, i/y*x M4 4^:7* huy^^-jnxsfr 
5. :7* h u vtfyv^— \zm^*^m^tt i/ttt, 40 

118 (3 6 5 nm) , Sfett-?-n«fc 0 fcH«fic03t, it 
KrF, ArFx*yVl/-if-Sfflli 

[0 0 6 8] >^ hR4 4 0TJHffllC, iUSJfft^^ 

>^x^>->u-y-r Hfc£T«*3n*isiE»S3 o 


4§§8¥7 - 2 0 17 16 

24 

Ei;S2§r«mti4 2**5 o ox:a±cD*fr 

[0 0 6 9] uC0U^hS4 4S7X^il 

T, SI %\Ztt£o\Z, ffi2JBMf&KK4 2, filHR 

4 o^i;iy:s^K±R3 8^^x^5 1 >^Jnxb, fit 
Mrt$-><Dn>$2 h^-;i,3 4 £&lflST^j5£-r 
-5. □>^^h^-;i/3 4}cAD^tr ( i:^ 

^2gii3 2^iU *2E*J13 2 iSllE 
8I3 0t*»«T5. 

[0 0 7 0] #*JS0J-CW\ i« (3 6 5 nm) £2tte 
-en<fcD t>ffl»fiCD5fc, WAtfUSk KrF, A r FX 

SS> ft**ll«{C^ftftft****r-&S»B6jhK3 8 
£fflV>Tfc, ttfi»B±R3 8±K:«S»K±«3 8CD 
MtM4M^fi«4 Ofcffll^liWO* A 

[0 0 7 1] *§HSg#l<7>#SR4 OSfflWCt 

^^±iC, ^^^&R4 2^5 0 0t:^_LC0M*T t 

±S3 SO^ftff^XftSaiiTf^rSClttt, ^{Ctk 

[0 0 7 2] [3 1 9 flTKlTck O \Z^ ^>^X^> 
v-'JIM F**4 8C0±tC, £WI»JtK£UTCDS I. 
O, N t : HR5 OSrjSRLfc. Si, Oy N t : Hi 

5 0 11 ;^7^ECR^7X^CVDaS*|fflU V 

(2. 45GHz) ££^T, SIH 4 + O2 
+ N2 <Ofi-&;tfX£fflV\ A*77r*Xi:lTAr$ffl 
V^TSSlfc, J«RPSOfflflrH 3 6 0m^fc, 
i^OS i 2 O, N: : Hi 5 0 G>R#H 3 0 nm"C 

[0 0 7 3] CCDSi. Or N. : HR 5 0 (D±.\Z, m 
-CQfSRggT, 3 6 0tCOSSiST, ^7X7TE 
OS&\Z£V, «a»tLT(OP-TEOSift->U3 
>R5 2$, 3 0 nm^RLfco ^cDg, SffltfiftR£ 

IT, {£JB£ (LP) TEOSSl^O, 7 2 OT:<0JGKR 
1ST, LP-TEOSlft;yU3>154$, 140 

[0 0 7 4] £t7>£/fR<7)R*jg£, »3ex»J^y^- 
^ (fciAtfSOPRA&COELL I £JfjV> 
TSIS L&JK*&a 3 fC^To 

[0 0 7 5] 

[*3] 
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(9) 


-2 0 17 16 


15 


16 



m « 

KJg (mm) 


-a 022 (^-TK) 

1 4 0 

P-TB0S8Kfci"J 3>B5 2 

-a ooi (*-<K) 

3 0 

*BIB5 6 

-0.005 (P-TEOS) 

0. 1 

Si, Or N, : HH5 0 

0.003 (#>fK) 

3 1.0 


[0 0 7 6] ^3*. TEOSmfcy>Ja> 
154, P-TEOSSfty r j3>l5 2^fcttS i, 
Or N, : H15 0 K<D»S\ SfcttflBR 5 

6t©P-TEOS8fty'Ja>©S^U v-f± 
X-C*5Sf*«&Rlf*5C:t^t. *WK5 6i 
ri. P-TEOS8ft>"j3>R5 2*J;tfS i. Or 
Ni : HK5 0(2^®[C^i&2n£igffi&-C**<, * 

[0 0 7 7] » 3 fcaVT«fc 3 fc, ±§E&#TS I, Or 
N. :HM5O0±}:, P-TEOSSftvUa>I5 
2 *cfc»T E O SiftS/'J 3 >R 5 4 &Mtna> * 
r£R5 6teT5£^J^£tvf, Si, O f N, :H1 

[0 0 7 8] Sfc, 0 1 9 \Z^-?£o\Z, ±JfiUfc*fr 
^>^X^>^U1M KS«4 8 JLK, EitB&lkR 
^LTOSi, Or N* :HR5 0, P-TEOSKft 
5/'j3>R5 2^J;{;LP-TEOSiftyUa>l5 

»«B2 0C!)iiBl:St. Sft, ^MMltbT 
©Sii Oy Ni : HR5 0#Ktf&nfcV>«-&©5e*E 

[0 0 7 9] 02Ot:^ty^a^-y3>^ 
"Ttt* B)tffl3etLTH, KrF (iSSA = 2 4 8 n 
m) l/^hR>LTH XP8 84 3^ffl 

\,\ *<OnFiJ3itfkpi[t *n^m. 8 0:fe£tf 

o.oii ^sbft. £ft* ^>^x-x>^u-tf-r F 

Sffi0ni3i:^k[l ftXfni. 93&<fctf2. 73 
t{E3£Ufc. Six Or N\ :Hm<Z)n}5&Zfi 

ktt, ftl?n2. 12 43«fctf0. 5 4^Uc, * 
ft, LP-TEOSSfty'Jn>iM^P-TEOS 

[0 0 8 0] 3aKW3 


1 fcfc^Ttt* 0 1 5 h*fk 

[0 0 8 1] «RRte> 2 0 — 100 nm<QR#£^r 
U 5 0 0t:^T^^RM^-CC VDSICcfcO^R^n 


ft. £ft, S^Kft 8 0-2 0 0 nmiB«coKJP*# 

[0 0 8 2] 3HSW4 

5*ltR<hLTcDS UO T N, :HI^ ETFcD^ffil;: 
±DifcRLfc£WMU *«m^3T«Lft¥»Mt*B 


[0 0 8 3] ?"«c*r&, **«09T?HU ¥fr¥ffiM:/^ 
X7CVDS, ECR^X^CVDS, t>L/<tt/1>f 
20 TXECR^^XvCVDiS^fiJiU V-f^DS 

(2. 45GHz) ZM^T* S i Ha +O2 + N 2 <D 
zg-a-^fX, feKttSiH* + N 2 OCDB'&tf^Sffl^ 
T, Six Or N» : HR£j£Rbfto 

[0 0 8 4] iaBW5 
aMOSWrtt, ±IB^5S^Jl-HS£^J3T^Ufc, Si 
, Oy N t : Hl=£, «T©^ftlC«fcDJ*RLfcEU* 
tt, *JfiWl--3"CSL/fc^*#S«©SBfi^ffitHa 


[0 0 8 5] ***S«Ttt. ¥fx¥«tSy^ 

30 ECR^XYCVDS, t>U<BA-f 

TXECRy^X^CVDS^fWU T<^nS 

(2. 45GHz) SrJB^T* S 1H< +0 2 +N2 <D 
M£XX> feb<ttSIH4 + N 2 Otf)2g-£r;tfX£J8 
V*, A'777*XtlTAr^^^ Six Or N* : 
HR£/£RLft. 

[0 0 8 6] ^}SM6 

'l-H; 


1 Oy Ni :H1^ JKT<B*ffii;:«fcDjSRLfc£U* 
tt, **Wl^3r«Lfc¥2»#K«cO«ja^fttW« 
40 lCLT**&gB£BiSL'fc. 

[0087] -r/<cto-&. **js«t?it TfT^ss^^ 

X7CVD& ECRCVDS, feKlt/^T^EC 
R^7X7C VDfcSSWfflU SiH< + 0 2 +N2 CO 
rf§£#X, t)b<ttSIH4 +N 2 OOg'&tfXfcja^ 
T\ S i 1 O? Ni : HR£f£JRLft. 

[0088] &mm7 

**JB«-Ctt, ±E*««l-*««3TSl/fc, Si 
1 Oy N t : HR£, &T<D^mz£ DriSRLfcK* 
^MWl--3^L/fc**#Slfi©SliS^<i:raa 
50 lcLT¥3l£gfg£KjiLfco 
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[0 0 8 9] T&fc-S, **«0ra4, Wr¥«M7^ 
XTCVDfe, ECR^X^CVDS, fcbOSA-f 
7XECR^7XVCVDSS?WU SiH< +O2 

+ n 2 om&Jix, t)U<ttsiH< +n 2 ocog^^r 

y N, : HS^SHb/t, 
CO 0 9 0] jQ6W8 

TCOS i, Or N» :HSlOftfe0lC, Sir Ny £>Si 
^ ^rn^, En^^fcKiDJfcRbftSWtt, 
l-SiHatbT, ¥»*K«*«abft. 
[0 0 9 1] "Tftte-fe, **JM»"Ctt, £tti»lfcBi£> 
VfTTtKS^yCVC VDfe ECRy^XTCVD 
feKtt/HJXECR^XVCVDSSIiJS 
U v-f (2. 4 5 GHz) £/BV*T, S 1 H< 

+ NH 3 ft^X, tKttSiHj CI2+NH5 M 

[0 0 9 2] #£§£#19 

TCDSii O, Nx : HSSOf^bOtC, Six N, . 

[0 0 9 3] TUt>?>* SWS£itR£, 
¥fr¥fiiy7XvCVDS, ECR^XYCVD 
t> L < E C R^7XTC V DS&fiJS 

U V-f ^ D{& (2. 4 5 GHz) £^V>T* S I H< 
+ 0 2 IR^fJX. t>U<ttSIH2 C12 + NH3 

[0094] m&m 1 0 

*§ftw«ra4, *«m--3-esb;fc, sftssiksiib 

TCD S i 1 Or Nx : Hg£coft:bD»C, Six Ny 

l~3<hf^^fcLT, ¥**8«S«jfib&. 
[0 0 9 5] **li«|-CJ4, K#fl»lfcB££, 

TfT^FtSS^XVC VDS, ECRX7X-7CVD 
tts. t)L<«;^7XECR^7XvCVDa&?Jl 
U SiH ( +O2 t>b< *4S i H2 C 1 2 

+ NHj i^X^^T^ILfe. 

[0096] nfcmi 1 

*38«MTte. §gJS#Jl-3T^b*:, ^ftBSitSSiib 
TCDSii 0 7 Nx : H3ft©f$bDlc\ Six Ny Sffl 

1-3 irfajsfcbr, ^-frssBicaa^^-^sjeflc 

[0 0 9 7] -?tetit>. **««Ttt, SltRrJtR*. 
^ffTOMy^XTCVDfe ECRX7XTCVD 
S4. t)L<fi/H77ECRy7XvCVDS^W 
U SiH, +O z M^XX, fcb< teS i H 2 C 1 2 
+ NH 3 jg'&tfXSrJfiV^ A'77 7«Xtl/TAr^ 


(10) 4§§fl¥ 7-201716 

i* 

HTjSJBbfc. 
[0 0 9 8] 

[5SK<D#J«] «±K9lbT*;fcJ;5K:, 
*&«OMifi^ffitcfcntf. Iff (3 6 5 nm) £7ctt 
^n<fc 0 t>Si^S03t, KrF, Ar Fx 

[0099] **w»c±ntf, a&tt&&* 

R, 4$SdSi, Or N, : HK&fflVi^ d tfC<fc 0, X 
T&£>. 

a? [02] H2tt->y3>*s±<z>3esE«ja*€»riaTf 

[0 3] H3ttS«KJ:«fift«a4*^0«»S*fit- 

30T&£. 

[0 4] H4,4!RiK3e*0*» < h^^ — >iffe*»<fc<Z) 

[05] H5tt'>'j3>xs±o)3£fi£*ja*ft^'ria-c 
s*. 

[0 6] H6ttRJtS&itJK0BWftH*bT, 3£5*jSft 

[0 7] 0 7J4fficoS^:ofcl/> F X hR^tCOV^T, 0 

[0 8] 0 8ttfficoa>a:o&US?XM»J*Br^^T, 0 

[0 9] H9«ttoa^:ofcU^MKJ»lC^^T. 0 

[0 10] 010 (A) , (B) ttfiiSAft&^bSii: 
fc»-&©Sl. O, Nx fi!)316¥)Ei*02ftS/Tty77 
T£>3. 

40 [0 11] Bl UW^f^^UlJ-f HT«8fi± 
Six O t N, : HR*j««l&«-&c0S»Kih86* 

£^-T0T*£. 

[012] 0 1 2tt7;u5$'y:3>>'UiM K£«±k 

Six Oy N t : HRSJ««bfc»^©filtKitJ»*S 

[0 13] 01 3f4v-Un>Sffi±^S ix Oy N, : 
HRft^bfc*^©S«»JhJ»*&»-rH-C**. 

[014] 014 14 Six Oy Ni : HS^7--;H 
fc»&©FT- I RX^ S;l^#r0T*$o 

5^ [01 5] 01 5\t*¥zw<D-mmm\z&z>¥mfcmw 
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19 


,29 

ST\ SWt *» fa. in -rf- - J -pre- yyr» tw*-r- irra » .« J- w 

§&©ai9€l £ tkTUHE wr H SI T 3b . 

6 **• 


LSI 6] la 1 6 ?itS38B£cD^;ii£m^®£^K^£*n 

8 ••* 



1 0 • 

■* r/yAT^yUtri hi 


1 z - 



1 >l 

1 4 • 

•• t*3l^ Or 7 -try bBrfclpg; 

LEA 18] la 1 8 liEa 1 7 L/pTIgOwa 

o U * 

*• ^ 1 UcMjB 


3 2 • 


[El 9] 0 1 9'»i«&»CDg4S£«£^*33!»W£^ 

3 4- 



3 6* 

■■ &1JMI&HR 

2 o ] Bi 2 o tefca&±m&&ztmm&i*mmt<it io 

3 8- 

•• SSJKiklgl 


4 0* 

•• 


4 2* 


2- ¥5S#g1£ 

4 4* 



4- ^T#8S«# 


[01] [02] 
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(12) 


&mW-7- 2 0 17 16 


[H4J 


-O 0,5>±m L/S Pattara 
-O 0.4/*m L/S Pattern 
-tir 0.39/*m L/S PatUrn 


40 - 



-30 -20 -10 0 10 20 30 
Normalized Absorbonce C%) 


1 1] 


Simulated ARL performance of SiOxNy:H film 
for W-Si substrate. 


[B5] 



ao. 


9O0 950 I COO 

H/X hOL* (nm) 


1050 


HOC 


tS*h : XP6843C n- 1.602. ^O;^) 
SI (n»!.572,k "3^383! 

2n 


we] 


WSi aubstrota covered with SlOz 


1.00 


o 0.80 


8 o.i 


5 040 

« 

o 

o 0.Z0 

x: 

0. 


o.oo 


Without SLOxNy-H 
WlthSlOxNy:H 


900 950 1000 1050 

Photoresist TMcknds* (nm) 


I 100 


(Calculation condition) 
Photomftbt : n*lJB0 4 k*O01l 

SIOi : n»l.32. k*0. d» ITOnm 
SiOvNy:H : n ■ 2.12, 11=0,54. d- 29 nm 

WSI : D-L93.k«2.73 



Uy^MME. 985am 
JRMf&fcJW 20nm 
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(13) 


*JBS¥7-2 0 17 16 




lOCOnm 
JxMVjitVU* 20nm 


l^xHSW lOiSnm 


1 0] 


Spectroscopic optical constants of SlOxNy^H film. 
(A) IB) 



200 300 400 500 60O 7TO 800 - Q °200 3O0 400 500 600 7O0 800 
WovBlength Urn) Wavelength t am ) 
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(14) &mW-7-2 0 17 16 


[H9] 


[012] 


Simulated ARL performonce of SiOxNy^H film 
for AI-SL substrate. 



1.00 


5 0.60 


0.60 


0.40 


Q20 


0.0< 


At- Si aubatrate 


Without SiOnNy:H 



With SiOxNy:H 


950 I00O 1050 IIOO 

Photoresist Thickness (nm) 

<Calouiotbn oond)t)ort> 
pfccterwmt: n=«l.80, k«O0l • 
SiOx«y:H: n»2J0B r k»0.87. d»Mnm 
AJ-SJ : ft»QD89, fc* 2.354 


Etm±Mfr 20nm 


II 7] 


1 3] 


Si«gJ:^ SixOyNzS . S i x N ylg(32nnO^£Jttfcit&£: 



6.90 0.92 034 038 0.98 l-OO I.OZ I.D4 1-06 LOB 


a 
uo 


46 42 44 



38 30 40 


XP8843/Six0yNz. SixN y (32nm)/Sl 
nSxOyNr -2.0 
kSlxOyNz-0.55 
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[HI 5] 
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0 17 16 


[32 0] 



UOOr 


a90 


Q80 

s 

0.70 - 

I 

o 

0l6O 

e» 
< 

O.50 ' 


0.40 


0.30- 


0.20 


O.IO - 


aoo- 


Iwtthoul ARL I B 



(with ARL)A 


SCO 950 IOOO I05O 

Resist Thickness (nm) 

l+S&ff : Photoresist 

SLOa 
SiOxNy(Hz) 
WSL 


1100 


n 3 l£0. Jc«O.Oi: 

LP-TEOS I40nm/ P-TEOS 30nm,ft{z n»L52. k=0 
n=2J2 . k^0.54.d*29noi 
n = l.93. k»2.73 
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